We introduce nil 3-Armendariz rings, which are generalization of 3-Armendariz rings and nil Armendaiz rings and investigate their properties. We show that a ring R is nil 3-Armendariz ring if and only if for any n ∈ ℕ, ( ) n T R is nil 3-Armendariz ring. Also we prove that a right Ore ring R is nil 3-Armendariz if and only if so is Q, where Q is the classical right quotient ring of R . With the help of this result, we can show that a commutative ring R is nil 3-Armendariz if and only if the total quotient ring of R is nil 3-Armendariz.
Introduction
Throughout this article, R denotes an associative ring, not necessary with identity. Given a ring , R the polynomial ring over R is denoted by [ ].
R x The study of Armendariz ring was initiated by Armendariz [1] and Rege and Chhawchharia [2] . A ring R is called Armendariz if whenever polynomials (The converse is always true.) Some properties of Armendariz rings have been studied in Rege and Chhawchharia [2] , Anderson and Camillo [3] , Kim and Lee [4] , Huh et al. [5] , and Lee and Wong [6] . Suiyi [7] introduced the notion of 3-Armendariz ring. A ring R is called a 3-Armendariz if whenever polynomials b coef g x ∈ There is a nil Armendariz ring but not Armendaiz by [8, Example 4.11] . A ring R is called reduced if it has no nonzero nilpotent elements. Armendariz rings are thus a generalization of reduced rings, and therefore, nilpotent elements play an important role in this class of rings. There are many examples of rings with nilpotent elements which are Armendariz. In fact, in [3] , Anderson and Camillo prove that if 2, n ≥ then [ ] ( ) n R x x is an Armendariz ring if and only if R is reduced. In [9] , Liu and Zhao introduced weak Armendariz rings as a generalization of Armendariz rings. A ring is weak Armendariz if whenever the product of two polynomials is zero then the product of their coefficients is nilpotent. In [10] , Wu Hui-feng introduced the concept of weak 3-Armendariz ring as a generalization of 3-Armendariz rings and weak Armendariz ring and investigated their properties. A ring is weak 3-Armendariz if whenever the product of three polynomials is zero then the product of their coefficients is nilpotent. Motivated by results in Suiyi [7] , Liu and Zhao [9] , Antoine [8] , Kim and Lee [4] , Rege and Chhawchharia [2] , and Wu Hui-feng [10, 11] , we investigate a generalization of nil Armendariz rings and 3-Armemdariz rings which we call nil 3-Armendariz rings.
Nil 3-Armendariz Rings
If R is a ring, ( ) nil R denotes the set of all nilpotent elements in , R and if
denotes the subset of R of the coefficients of ( ). 
( ) ( 
c coef h x ∈ Clearly, 3-Armendariz rings are weak 3-Armendariz. We now present here a stronger condition, given by the property obtained in Proposition 2.3. Definition 2.5. A ring R is said to be nil 3-Armendariz if whenever polynomials abc nil R ∈ Therefore R is nil 3-Armendariz if and only if R is nil 3-Armendariz.
The next results can be proved by using the technique used in the proof of [8, Lemma 2.5, Lemma 2.6].
Lemma 2.7. Let R be a nil 3-Armendariz ring and
( ) ( ) c coef h x ∈ by choosing the corresponding coefficient in each polynomial, we have 0 abcabc abc =  and thus, ( ).
Proposition 2.10. The class of nil 3-Armendariz rings is closed under finite direct products.
Proof. Let
be the finite direct product of s R where
, , , ,
, , , , 
It is easy to see that there exists an isomorphism of rings Let   11  12  13  1  11  12  13  1  11  12  13  1   22  23  2  22  23  2  22  23  2   33  3  33  3 
R is a nil 3-Armendariz ring by Proposition 2.12, because n R is a subring of ( ).
n T R Proposition 2.18. Let R be a ring and e an idempotent of .
R If e is central in , R then the following statements are equivalent: 1) R is nil 3-Armendariz;
2) eR and ( ) 
Since R I is nil 3-Armendariz, we have that ( ). 
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